Chytridiomycosis, which is caused by Batrachochytrium dendrobatidis, is an emerging infectious disease of amphibians. The disease is one of the main causes of the global decline in amphibians.
Introduction
Concern about the decline of amphibian populations in several biomes around the world is not recent. Habitat degradation and loss, the presence of environmental pollutants, drought and overexploitation, among other factors, have been the main causes associated with amphibian decline. Currently, amphibians are considered to be more threatened than birds and mammals (1) .
In recent decades, the emergence of infectious diseases has been related to episodes of mass mortality of amphibians worldwide. In particular, chytridiomycosis, a cutaneous infection of amphibians which is water transmissible and caused by Batrachochytrium dendrobatidis, is currently regarded as a major cause of the global decline in amphibians.
Amphibian population decreases and extinctions attributed to chytridiomycosis have been more severe at high altitudes (1, 2), especially in the Neotropics and Australia (1, 3, 4) , where dramatic losses in species diversity and abundance have been reported. The global dispersion of B. dendrobatidis has been attributed to international animal trade routes (5, 6, 7) . 
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Viability
Indirect evidence points to the ability of B. dendrobatidis to survive as a saprophyte in water under environmental conditions (9), which could explain its persistence in the environment as a viable fungus in the absence or after the death of the main host (13, 49 Batrachochytrium dendrobatidis therefore appears to remain viable in the environment in the absence of a host, as a free-living organism (27), through a still unknown strategy of survival. Awareness of the ability of the fungus to persist in the environment in the absence of a host is crucial in understanding the epidemiology of the infection (53).
The host
The preferred hosts of B. dendrobatidis are post-metamorphosis amphibians, although larvae are susceptible to the infection and can even suffer from the disease. A wide range of amphibian species are under threat or have become extinct as a consequence of chytridiomycosis (12, 54, 55, 56, 57, 58).
However, epidemiological research on this disease is difficult, owing to the characteristics of the host taxon. The large variety of species, with ontogeny through metamorphosis and varying degrees of susceptibility to infection, are major obstacles to understanding the epidemiological cycle. These characteristics hinder the primary objective of epidemiological study, which is to determine the morbidity and mortality rates associated with the disease without employing estimated data.
Host-related characteristics and susceptibility Species
Batrachochytrium dendrobatidis infection is common in at least two out of three orders of the class Amphibia (10). The infection affects a large number of amphibian species worldwide and several of these species have experienced rapid population declines (1, 10, 11, 59 ).
The infection is water transmissible, and diffusion of B. dendrobatidis into the aquatic environment is rapid. Therefore, species with aquatic activity at some stage of their life cycle are more likely to be affected than terrestrial species (60, 61) . However, strictly terrestrial species of non-aquatic ecosystems are also at risk of infection, although the extent of infection in these species remains unknown (60, 61 survival ability in the absence of the host, and the ability to infect larvae that could act as reservoir (8, 59 ).
Sex
There is no evidence of differences in host susceptibility related to sex. However, the behaviour of males and females, especially during the reproductive period, may lead to greater exposure for one of the sexes to B. dendrobatidis, without implying a difference in the sexassociated susceptibility (67, 68, 69) .
Age
There is no epidemiological evidence demonstrating age differences in susceptibility. However, recently metamorphosed and juvenile individuals seem to be more vulnerable to the disease (63, 70) .
Larval stage
Larvae usually show a relatively mild infection, with few pathological alterations. Given this, larvae may act as secondary hosts of the infection and as an epidemiological reservoir, enabling the
maintenance of the infection and increasing the activity of the fungus in the environment (9, 12, 29, 71). Like post-metamorphosed individuals, larvae also show differentiated intra-and inter-specific susceptibility (29, 71).
Nevertheless, in some species, larval infections are very virulent and the subsequent illness leads to death (6, 29, 71) . Even milder infections can cause impaired metamorphosis and a significant decrease in body size, thus leading to higher mortality rates, reproductive inefficiency and behavioural changes (6, 21, 72, 73) .
Resistance
Research studies have demonstrated that some species can be 
Physiological status of the host
The physiological status of the host may interfere with individual susceptibility to chytridiomycosis. Alterations in biotic and abiotic factors may induce stress or other physiological conditions in
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Density
The population density of the host is an intrinsic factor in the dispersal of infectious diseases (89), especially for models that involve respiratory, vector and direct contact transmission. Chytridiomycosis is propagated by direct contact and water transmission; hence, it is considered that host density could play an important role in its propagation. Briggs et al. (90) demonstrated, by applying a mathematical model, the importance of population density in the spread of infection. However, there is no epidemiological evidence that clearly demonstrates the influence of host density on the incidence or spread of chytridiomycosis (91) .
Characteristics of the environment that may mediate the relationship between the aetiological agent and the host
Temperature and humidity
Physical characteristics of the environment, such as temperature, humidity and orography, play an important role in the biology of the aetiological agent and the host (8, 9, 65, 70, 86) . Conditions of temperature and humidity are fundamental for the survival of B. dendrobatidis and determine its geographical distribution (67, 86) .
It seems that temperature is the most important environmental factor associated with the presence and viability of the fungus (52) and with the sensitivity or resistance of amphibians to the infection (37, 92).
The infection occurs during the year in a clear cyclical pattern, although it is not typically seasonal. Lower infection frequencies during warm months and higher frequencies during cold months have been observed under natural conditions. This cyclical pattern has been 
Sources of infection and transmission
Although there is insufficient information, it is assumed that the 
Reservoirs
In addition to its ability to survive in the environment under Epidemiological reservoirs are secondary or alternative hosts that are susceptible to the infection and, in many cases, to the disease but will not undergo significant depopulation when compared with the main hosts. Larvae and resistant species could be considered as epidemiological reservoirs (although they do not entirely fit the definition), at least to differentiate them from ecological reservoirs. Lithobates catesbeianus is currently the species most commonly cited as a possible reservoir and carrier of infection (74, 98 ). This species is commonly raised on farms for commercial purposes worldwide, and
its international trade is considered an important means of dissemination of chytridiomycosis (75). Other species have also been considered as reservoirs and potential carriers of infection (33, 63).
Nevertheless, there is insufficient epidemiological information to corroborate these hypotheses.
Risk factors
Many authors agree that environmental changes play an important role as risk factors in the appearance and distribution of chytridiomycosis (3, 57, 84, 86, 95, 101, 103, 106 
